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U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION II

GROUND WATER SAMPLING PROCEDURE
LOW STRESS (Low Flow) PURGING AND SAMPLING

SCOPE & APPLICATION

This Low Stress (or Low Fl ow) Purging and Sanpling Procedure is the
EPA Region Il standard nmethod for collecting | ow stress (low flow)
ground water sanples fromnonitoring wells. Low stress Purging and
Sanmpling results in collection of ground water sanples fromnonitoring
well's that are representative of ground water conditions in the

geol ogical formation. This is acconplished by m nim zing stress on

t he geol ogical formation and m nim zing disturbance of sedi nent that
has collected in the well. The procedure applies to nonitoring wells
t hat have an inner casing with a dianeter of 2.0 inches or greater,
and maxi mum screened intervals of ten feet unless nmultiple intervals
are sanpled. The procedure is appropriate for collection of ground
wat er sanples that will be analyzed for volatile and sem -volatile

or gani ¢ conpounds (VOCs and SVOCs), pesticides, polychlorinated

bi phenyls (PCBs), netals, and m crobiol ogical and ot her contam nants
in association with all EPA prograns.

Thi s procedure does not address the collection of |ight or dense non-
aqueous phase |iquids (LNAPL or DNAPL) sanples, and should be used for
aqueous sanples only. For sanmpling NAPLs, the reader is referred to
the foll owi ng EPA publications: DNAPL Site Evaluation (Cohen & Mercer,
1993) and the RCRA G ound-Water Monitoring: Draft Technical Guidance
(EPA/ 530- R-93-001), and references therein.

METHOD SUMMARY

The purpose of the | ow stress purgi ng and sanpling procedure is
to collect ground water sanples fromnmonitoring wells that are
representative of ground water conditions in the geol ogi cal
formation. This is acconplished by setting the intake velocity
of the sanmpling punp to a flowrate that limts drawdown i nside
t he wel |l casi ng.

Sanpling at the prescribed (low flowrate has three prinmary benefits.
First, it mnimzes disturbance of sedinent in the bottomof the well,
t hereby producing a sanple with [ow turbidity (i.e., |low concentration
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of suspended particles). Typically, this saves tinme and anal yti cal
costs by elimnating the need for collecting and anal yzi ng an
additional filtered sanple fromthe sanme well. Second, this procedure
m nim zes aeration of the ground water during sanple collection, which
i nproves the sanple quality for VOC analysis. Third, in nost cases
the procedure significantly reduces the volunme of ground water purged
froma well and the costs associated with its proper treatnent and

di sposal

ADDRESSING POTENTIAL PROBLEMS

Probl ens that may be encountered using this technique include a)
difficulty in sanpling wells with insufficient yield; b) failure of
one or nore key indicator paranmeters to stabilize; c) cascadi ng of
wat er and/or formation of air bubbles in the tubing; and d) cross-
cont am nati on between wells.

Insufficient Yield

Wells with insufficient yield (i.e., lowrecharge rate of the well)
may dewater during purging. Care should be taken to avoid | oss of
pressure in the tubing line due to dewatering of the well below the
| evel of the punp’s intake. Purging should be interrupted before the
water level in the well drops below the top of the punp, as this may
i nduce cascadi ng of the sand pack. Punping the well dry shoul d
therefore be avoided to the extent possible in all cases. Sanpling
shoul d commence as soon as the volune in the well has recovered
sufficiently to allow collection of sanples. Alternatively, ground
wat er sanples may be obtained with techni ques designed for the

unsat urated zone, such as |ysineters.

Failure to Stabilize Key Indicator Parameters

| f one or nore key indicator paranmeters fails to stabilize after 4
hours, one of four options should be considered: a) continue purging
in an attenpt to achieve stabilization; b) discontinue purging, do not
col |l ect sanples, and docunent attenpts to reach stabilization in the

| og book; c¢) discontinue purging, collect sanples, and docunent
attenpts to reach stabilization in the | og book; or d) Secure the
wel |, purge and collect sanples the next day (preferred). The key

i ndi cator paraneter for sanples to be anal yzed for VOCs is dissol ved
oxygen. The key indicator paranmeter for all other sanples is
turbidity.
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Cascading
To prevent cascadi ng and/or air bubble formation in the tubing, care

shoul d be taken to ensure that the flowrate is sufficient to maintain
punp suction. Mnimze the length and dianeter of tubing (i.e., 1/4
or 3/8 inch ID) to ensure that the tubing remains filled wth ground
wat er during sanpling.

Cross-Contamination

To prevent cross-contam nation between wells, it is strongly
recommended that dedicated, in-place punps be used. As an
alternative, the potential for cross-contam nation can be reduced by
perform ng the nore thorough “daily” decontam nati on procedures

bet ween sanpling of each well in addition to the start of each
sanpling day (see Section VI, below).

Equipment Failure

Adequat e equi prent shoul d be on-hand so that equi pnent failures do not
adversely inpact sanpling activities.

PLANNING DOCUMENTATION AND EQUIPMENT

< Approved site-specific Field Sanpling Plan/ Quality Assurance
Project Plan (QAPP). This plan nust specify the type of punp and
ot her equi pment to be used. The QAPP nust al so specify the depth
to which the punp intake should be lowered in each well.
Cenerally, the target depth will correspond to the md-point of
t he nost perneable zone in the screened interval. Borehole
geol ogi ¢ and geophysi cal |ogs can be used to hel p sel ect the nost
per meabl e zone. However, in sone cases, other criteria may be
used to select the target depth for the punp intake. |In al
cases, the target depth nmust be approved by the EPA
hydr ogeol ogi st or EPA project scientist.

< Vel | construction data, location map, field data from | ast
sanmpl i ng event.

< Pol yet hyl ene sheeti ng.

< Fl ame | oni zation Detector (FID) and Photo |onization Detector

(PI D).
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Adjustable rate, positive displacenment ground water sanpling punp
(e.g., centrifugal or bladder punps constructed of stainless
steel or Teflon). A peristaltic punp may only be used for

i norgani ¢ sanpl e coll ection.

I nterface probe or equival ent device for determ ning the presence
or absence of NAPL.

Tefl on or Teflon-1lined polyethylene tubing to collect sanples for
organi c analysis. Teflon or Teflon-1ined pol yethyl ene, PVC, Tygon
or polyethylene tubing to collect sanples for inorganic analysis.
Sufficient tubing of the appropriate material mnmust be avail able
so that each well has dedi cated tubing.

Water | evel neasuring device, mninmmO0.01 foot accuracy,
(el ectronic preferred for tracking water |evel drawdown during
al | punpi ng operations).

Fl ow nmeasurenent supplies (e.g., graduated cylinder and stop
watch or in-line flow neter).

Power source (generator, nitrogen tank, etc.).

Monitoring instruments for indicator paraneters. Eh and dissol ved
oxygen must be nonitored in-line using an instrunment with a

conti nuous readout display. Specific conductance, pH, and
tenperature may be nonitored either in-line or using separate
probes. A nephaloneter is used to neasure turbidity.
Decontam nati on supplies (see Section VI, bel ow).

Logbook (see Section VIII, below).

Sanpl e bottl es.

Sanpl e preservation supplies (as required by the anal yti cal
nmet hods) .

Sanpl e tags or |abels, chain of custody.

SAMPLING PROCEDURES

Pre-Sampling Activities
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Start at the well known or believed to have the |east
cont am nat ed ground water and proceed systematically to the well
with the nost contam nated ground water. Check the well, the

| ock, and the |ocking cap for damage or evidence of tanpering.
Record observati ons.

Lay out sheet of polyethylene for placenent of nonitoring and
sanpl i ng equi pnent .

Measure VOCs at the rimof the unopened well with a PID and FID
instrunment and record the reading in the field | og book.

Renove wel | cap

Measure VOCs at the rimof the opened well with a PID and an FID
i nstrunment and record the reading in the field | og book.

If the well casing does not have a reference point (usually a V-
cut or indelible mark in the well casing), nake one. Note that
the reference point should be surveyed for correction of ground
wat er el evations to the nean geodesic datum (MSL).

Measure and record the depth to water (to 0.01 ft) in all wells
to be sanpled prior to purging. Care should be taken to mnim ze
di sturbance in the water columm and di sl odgi ng of any particul ate
matter attached to the sides or settled at the bottom of the
wel | .

| f desired, measure and record the depth of any NAPLs using an
interface probe. Care should be taken to minimze disturbance of
any sedi nent that has accunul ated at the bottom of the well.
Record the observations in the |og book. [|f LNAPLs and/or DNAPLs
are detected, install the punp at this tinme, as described in step
9, below. Allowthe well to sit for several days between the
measur enent or sanpling of any DNAPLs and the | ow stress purging
and sanpling of the ground water.

Sampling Procedures

9.

Install Punp: Slowy | ower the punp, safety cable, tubing and
electrical lines into the well to the depth specified for that
well in the EPA-approved QAPP or a depth otherw se approved by

t he EPA hydrogeol ogi st or EPA project scientist. The punp intake
nmust be kept at |least two (2) feet above the bottom of the well
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to prevent disturbance and resuspension of any sedi ment or NAPL
present in the bottomof the well. Record the depth to which the
punp i s | owered.

Measure Water Level: Before starting the punp, neasure the water
| evel again with the punp in the well. Leave the water |eve
measuring device in the well.

Purge Well: Start punping the well at 200 to 500 mlliliters
per mnute (mM/mn). The water |evel should be nonitored
approximately every five mnutes. Ildeally, a steady flow

rate should be maintained that results in a stabilized water
| evel (drawdown of 0.3 ft or less). Punping rates should, if
needed, be reduced to the mninmum capabilities of the punp
to ensure stabilization of the water |level. As noted above,
care should be taken to maintain punp suction and to avoid
entrainnment of air in the tubing. Record each adjustnment
made to the punping rate and the water |evel neasured

i mredi ately after each adjustnent.

Monitor |Indicator Paraneters: During purging of the well,
nmonitor and record the field indicator paranmeters (turbidity,
tenperature, specific conductance, pH Eh, and DO approxi mately
every five mnutes. The well is considered stabilized and ready
for sanple collection when the indicator paraneters have
stabilized for three consecutive readings as follows (Puls and
Bar cel ona, 1996):

+0.1 for pH

+3% for specific conductance (conductivity)

+10 nv for redox potenti al

+10% for DO and turbidity

Di ssol ved oxygen and turbidity usually require the |ongest tine
to achieve stabilization. The punp nmust not be renoved fromthe
wel | between purging and sanpling.

Col |l ect Sanples: Collect sanples at a flow rate between 100 and
250 mM/mn and such that drawdown of the water |evel within the
wel | does not exceed the maxi mum al | owabl e drawdown of 0.3 ft.
VOC sanpl es nmust be collected first and directly into sanple
containers. All sanple containers should be filled with m ni nal
turbul ence by allowing the ground water to flow fromthe tubing
gently down the inside of the container.
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G ound water sanples to be anal yzed for volatile organic
conmpounds (VQOCs) require pH adjustnent. The appropriate EPA
Program Gui dance shoul d be consulted to determ ne whether pH
adjustnment is necessary. |If pH adjustnment is necessary for VOC
sanpl e preservation, the anount of acid to be added to each
sanple vial prior to sanpling should be determ ned, drop by drop,
on a separate and equal volune of water (e.g., 40 mM). Gound
wat er purged fromthe well prior to sanpling can be used for this
pur pose.

14. Renove Punp and Tubing: After collection of the sanples, the
t ubi ng, unless permanently installed, must be properly discarded
or dedicated to the well for resanpling by hanging the tubing
i nside the well.

15. Measure and record well depth.

16. dose and | ock the well.
FIELD QUALITY CONTROL SAMPLES

Quality control sanples nust be collected to determne if sanple
col l ection and handling procedures have adversely affected the quality
of the ground water sanples. The appropriate EPA Program Gui dance
shoul d be consulted in preparing the field QC sanple requirenents of
the site-specific QAPP

Al field quality control sanples nust be prepared exactly as regul ar
i nvestigation sanples with regard to sanple vol unme, containers, and
preservation. The followng quality control sanples should be
col |l ected during the sanpling event:

< Fi el d duplicates

< Trip blanks for VOCs only

< Equi prent bl ank (not necessary if equipnment is dedicated to the
wel |)

As not ed above, ground water sanples should be collected
systematically fromwells with the | owest |evel of contam nation
through to wells with highest |evel of contam nation. The equi pnent
bl ank shoul d be collected after sanpling fromthe nost contam nated
wel | .

DECONTAMINATION
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Non- di sposabl e sanpl i ng equi pnent, including the punp and support
cable and electrical wires which contact the sanple, nust be
decont am nat ed t horoughly each day before use (“daily decon”) and
after each well is sanpled (“between-well decon”). Dedicated,

i n-place punps and tubing nmust be thoroughly decontam nated using
“daily decon” procedures (see #17, below) prior to their initial use.
For centrifugal punps, it is strongly recomended that non-di sposabl e
sanpl i ng equi pnent, including the punp and support cabl e and
electrical wires in contact with the sanple, be decontam nated

t horoughly each day before use (“daily decon”).

EPA' s field experience indicates that the |ife of centrifugal punps
may be extended by renoving entrained grit. This also permts

i nspection and replacenent of the cooling water in centrifugal punps.
Al'l non-dedi cated sanpling equi prent (punps, tubing, etc.) nust be
decontam nated after each well is sanpled ("between-well decon,” see
#18 bel ow) .

17. Daily Decon
A) Pre-rinse: Operate punp in a deep basin containing 8 to 10
gal l ons of potable water for 5 mnutes and flush other equi pnent
with potable water for 5 m nutes.

B) Wash: Operate punp in a deep basin containing 8 to 10 gallons
of a non-phosphat e detergent solution, such as Al conox, for 5

m nutes and flush other equipnent with fresh detergent solution
for 5 mnutes. Use the detergent sparingly.

C Rinse: Qperate punp in a deep basin of potable water for 5

m nutes and flush other equi pnent with potable water for 5

m nut es.

D) Di sassenbl e punp.

E) Wash punp parts: Place the disassenbled parts of the punp into

a deep basin containing 8 to 10 gall ons of non-phosphate
detergent solution. Scrub all punp parts with a test tube brush

F) Rinse punp parts with potable water
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G Rinse the follow ng punp parts with distilled/ deionized
water: inlet screen, the shaft, the suction interconnector, the
notor | ead assenbly, and the stator housing.

H) Place inpeller assenbly in a |large gl ass beaker and rinse with
1% nitric acid (HNO).

|) Rinse inpeller assenbly with potable water.

J) Place inpeller assenbly in a |arge gl ass bl eaker and rinse
wi th isopropanol .

K) Rinse inpeller assenbly with distilled/deionized water.

18. Between-Well Decon

A) Pre-rinse: Operate punp in a deep basin containing 8 to 10
gal l ons of potable water for 5 mnutes and flush other equi pnent
with potable water for 5 m nutes.

B) Wash: Operate punp in a deep basin containing 8 to 10 gallons
of a non-phosphat e detergent solution, such as Al conox, for 5

m nutes and flush other equipnent with fresh detergent solution
for 5 mnutes. Use the detergent sparingly.

C Rinse: Qperate punp in a deep basin of potable water for 5
m nutes and flush other equi pnent with potable water for 5
m nut es.

D) Final Rinse: Operate punp in a deep basin of
distilled/ deionized water to punp out 1 to 2 gallons of this
final rinse water.

FIELD LOG BOOK

A field | og book nust be kept each tine ground water nonitoring
activities are conducted in the field. The field |og book should
docunent the foll ow ng:

< Well identification nunber and physical condition.

< Wel | depth, and neasurenent technique.

< Static water |evel depth, date, tine, and nmeasurenent technique.
< Presence and thickness of immscible liquid | ayers and detection

met hod.



10 GW Sanpl i ng SOP
FI NAL
March 16, 1998

< Coll ection nmethod for immscible Iiquid |ayers.

Punpi ng rate, drawdown, indicator paraneters val ues, and clock
time, at three to five mnute intervals; calculate or neasure
total vol une punped.

Vel sanpling sequence and tinme of sanple collection.

Types of sanple bottles used and sanpl e identification nunbers.
Preservati ves used.

Par anet ers requested for anal ysis.

Fi el d observations of sanpling event.

Nane of sanple collector(s).

Weat her conditi ons.

QMW QC data for field instrunents.

N
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